Gas-phase ion unimolecular dissociation for rapid phosphopeptide mapping by IRMPD in a Penning ion trap: an energetically favored process.
This communication discusses the efficient detection of the most important and common protein modification, phosphorylation, using ESI-FTICR-MS and IRMPD. Preliminary studies have demonstrated that within a complex protein digest, all phosphopeptides can be identified by a single IR laser irradiation event due to preferential dissociation of the modified peptides. This research demonstrates that the energy of activation for dissociation of the phosphopeptides is lower than that of the unmodified analogues providing the basis for the success of this technique. However, the P-O stretch (9.6-11 mum or 1042-909 cm-1) of this posttranslational modification is in direct resonance with the CO2 IR laser (10.6 mum or 943 cm-1) used for IRMPD. Therefore, the vibrational frequency of the phosphate moiety may be an additional factor in the rapid first-order decay of phosphopeptides. Based upon the energetics of dissociation discussed in this manuscript, IRMPD of ions in a Penning ion trap is an ideal platform for rapid phosphopeptide mapping.